Towards liquid chromatography time-scale peptide sequencing and characterization of post-translational modifications in the negative-ion mode using electron detachment dissociation tandem mass spectrometry.
Electron detachment dissociation (EDD) of peptide poly-anions is gentle towards post-translational modifications (PTMs) and produces predictable and interpretable fragment ion types (a., x ions). However, EDD is considered an inefficient fragmentation technique and has not yet been implemented in large-scale peptide characterization strategies. We successfully increased the EDD fragmentation efficiency (up to 9%), and demonstrate for the first time the utility of EDD-MS/MS in liquid chromatography time-scale experiments. Peptides and phosphopeptides were analyzed in both positive- and negative-ion mode using electron capture/transfer dissociation (ECD/ETD) and EDD in comparison. Using approximately 1 pmol of a BSA tryptic digest, LC-EDD-MS/MS sequenced 14 peptides (27% aa sequence coverage) and LC-ECD-MS/MS sequenced 19 peptides (39% aa sequence coverage). Seven peptides (18% aa sequence coverage) were sequenced by both EDD and ECD. The relative small overlap of identified BSA peptides demonstrates the complementarity of the two dissociation modes. Phosphopeptide mixtures from three trypsin-digested phosphoproteins were subjected to LC-EDD-MS/MS resulting in the identification of five phospho-peptides. Of those, one was not found in a previous study using a similar sample and LC-ETD-MS/MS in the positive-ion mode. In this study, the ECD fragmentation efficiency (15.7% av.) was superior to the EDD fragmentation efficiency (3.6% av.). However, given the increase in amino acid sequence coverage and extended PTM characterization the new regime of EDD in combination with other ion-electron fragmentation techniques in the positive-ion mode is a step towards a more comprehensive strategy of analysis in proteome research.